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ii HNF-2945
CESIUM POWDER AND PELLETS INNER CONTAINER DECONTAMINATION METHOD DETERMINATION TEST

.O PURPOSE AND SCOPE
The Cesium Powder and Pellets Inner Container is to be performance tested per the criteria specified in Section 4.0 of HNF-2399, Design, Fabrication, and Assembly Criteria for Cesium Powder and Pellet Inner Container and Task Order SW826. The.test criteria specifies that the Inner Container be water tight during decontamination of the exterior surface.
The decontamination method determination test will consist of heating, cooling, then immersing three prototype Inner Containers in a pool of water to simulate a water decontamination process. Due t o the concern of condensate, the pool of water will contain a leak detection agent (fluorescein). Any in-leakage detection of the fluorescent water to the Inner Container will constitute container seal failure. Additional optional tests are identified in Appendices B and C of this test procedure. The tests will be conducted by the Numatec Hanford Company in the 305 Building.
This procedure may be modified at any time by the mutual decision of the Waste Management Federal Services, Inc., Northwest Operations (WMNW) test engineer and the B&W Hanford Company (BWHC) project engineer and Quality Assurance (QA) representative. The results of such a decision shall be written in red (permanent type) ink on the original test procedure and initialed and dated by the aforementioned parties. At the conclusion of the test, any changes will be incorporated into the document with an engineering change notice. 
2.0
GENERAL REQUIREMENTS
RECORDS
The WMNW test engineer shall mark one copy of this test procedure, for the testing organization, with the words "Official Copy." The official copy shall be used to record the WMNW test engineer's or the designee's signature, signifying completion of the procedure steps. The completed official copy will be given to BWHC for retention. All entries will be signed and dated. All other test data will be placed into the test file, and maintained in accordance with Project Hanford Management Contract records management requirements.
The WMNW test engineer will prepare a test report summarizing the test results. A summary table depicting test data will be included into the test report. The report, after being signed by the WMNW test engineer and the BWHC project engineer and QA representative, will be distributed to all involved personnel and the customer.
MEASURE OF SUCCESS
The performance test will be successful when all pretest activities, tests, and post-test activities are completed and recorded in an accurate manner.
SAFETY
The test facility shall be responsible for reviewing and establishing safety requirements for its Dortion of the tests.
PRETEST MEETINGS
Prior to testing, the facility test engineer or designee shall conduct a pretest meeting with all test personnel to review the test procedure and schedule for the day. Safety requirements shall be reviewed along with any special instructions.
PHOTOGRAPHY
The test facility at the 305 Building shall be responsible for providing photographic evidence of each test setup and the test results.
EXPECTED DATA
The expected data obtained from these tests shall consist of still pictures, written observations from visual examinations, and the completed test procedures, including equipment calibration data and test details.
MATERIAL TRANSFER FORM
The BWHC Material Transfer Form (included in Appendix A) shall be completed anytime the test units change custody or building locations. In addition, a copy of the form shall be provided to the BWHC project engineer or designee by the individual receiving the test units.
PREREQUISITES
SAFETY
All test operations shall be conducted in a safe and approved manner by authorized personnel. The facility test engineer shall be responsible for approving, authorizing, and maintaining the safety of personnel and equipment at the test facility. The facility test engineer shall review procedures with all test personnel at the start of each test series.
PERSONNEL REQUIREMENTS
All test personnel shall have received any required special training prior to participating in the tests. All test operations shall be conducted by authorized personnel. A copy of the test procedures shall be reviewed by all test personnel at the start of each test.
The Quality Control (QC) representative, whose signature indicates observation and acceptance of satisfactory completion of any or all test conditions identified in this test procedure, shall have current Level II qualification/certification in the Basic and Mechanical Inspection disciplines. Copies of certifications shall be included in the data package for each signatory QC representative witnessing the included testing activities of these tests.
WITNESSES
All required test procedure signature points will be signed off and witnessed by the WMNW test engineer, the BWHC project engineer (or designee), and the BWHC QC representative for each test. The QC representative shall verify and record the current calibration status and acceptable indicating range for each instrument used for establishing test conditions and recording of data. Test conditions and parameters shall be verified as acceptable and will be implicit in the QC representative signature following the completion of each test.
TEST EQUIPMENT
The test equipment will be provided by the 305 Building facility or by BWHC. All test equipment shall be currently calibrated, and a copy of the calibration sheets shall be provided t o the WMNW test engineer. The test specimens will be provided by BWHC.
DETAILED TEST PROCEDURE
The Inner Container is designed to hold Cesium parts and pieces and provide a water tight seal during decontamination of its external surface. If changes need to be taken during testing , these steps will be documented within this test plan, and concurrence will be provided by the WMNW test engineer, BWHC project engineer (or designee), and the BWHC QC representative. A decision point has been added after each section to determine how to proceed.
To demonstrate the sealing capabilities of the Inner Container seal, three prototypic Inner Containers will be subjected to a heat/water immersion test. The Container will be heated t o an approximate temperature, and the closure cap will be placed onto each Container then torqued t o 25 ft-lbs. The test specimen will be cooled to an approximate temperature and placed into a pool of water that contains a leak-detection agent (fluorescein). If no in-leakage of fluorescein water into the Inner Container is observed, additional testing will not be required.
If fluorescein water in-leakage is detected the Inner Containers will be cleaned out, and the Inner Containers will be subjected to an optional water immersion test. The closure cap on each Inner Container will be torqued t o 25 ft-lbs. If no leakage of water into the Inner Container is observed, additional testing will not be required.
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If water in-leakage is detected the Inner Containers will be cleaned out, the closure cap on each on each Inner Container will be torqued to 25 ft-lbs, and the Inner Containers will be subjected to an 2-minute water wash from a hose attached to a water container that is 4 feet above the elevation the test is conducted at. If no leakage of water is detected, additional testing will not be required.
If water in-leakage is detected the Inner Containers will be cleaned out, the closure cap on each Inner Container will be torqued to 25 ft-lbs and the containers will be subjected to a vigorous scrub using water saturated rags for a period of 5 minutes. If no leakage of water is detected, additional testing will not be required.
If water in-leakage is detected the Inner Containers will be cleaned out, the closure cap on each Inner Container will be torqued to 25 ft-lbs and the containers will be subjected t o a vigorous 5-minute scrub using dampened rags. If no leakage of water is detected, additional testing will not be required.
If water in-leakage is detected, BWHC Cesium Legacy project management will be consulted to determine path forward. Optional test procedures provided in Appendix B. If BWHC Cesium Legacy project management determines that a higher torque value is to be tested, follow the additional water immersion test procedure provided in Appendix C.
A copy of the test results will be forwarded to BWHC Cesium Legacy cognizant engineer upon successful completion of the test procedure.
PRETEST REQUIREMENTS
The following items will be verified prior to starting the test.
1.
The lid and body of each test specimen shall be permanently and uniquely marked to ensure traceability of the test specimen throughout the test. The identification marking of the lid for each test specimen shall match the identification marking of the test specimen body.
The BWHC material transfer form (included in Appendix A) shall be completed, and a copy of this form shall be provided to the BWHC project engineer or designee by the recipient of the test specimens.
Each test specimen shall be fabricated to drawing H-3-307832.
Test apparatus is ready and instruments are calibrated.
2.
3.
4.
All requirements specified in Section 6.1 are completed. Authorization is granted to assemble the test specimens and start the test. 
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HEATMATER IMMERSION TEST TEST NUMBER 1
The heatlwater immersion test consists of heating the test specimens to approximately 200°C (392"F), placing the closure cap onto each Container and torquing the cap to 25 ft-lbs. The test specimen will be free-air cooled to approximately 100°C (212°F) and the closure cap torque reverified t o 25 ft-lbs. The specimen will then be placed into a pool of water that contains a leakdetection agent (fluorescein). The test specimens will be placed into the water to a depth of 8.1 ft (+0.51-0 ft) for a period of at least 5 minutes. After the test, the closure cap will be removed and the inside of the test specimen will be examined for in-leakage of fluorescein water. In addition, the threads and seals will be inspected for galling. The detailed procedure follows. Rev. 0
9.
10.
If galling is found, determine if it will affect the results of any additional testing.
If no in-leakage of fluorescent water is found and additional testing will be performed, proceed to Appendix B.
11.
If additional testing will not be performed, clean the test specimens to remove the fluorescein, and notify the BWHC project engineer for disposition of the test specimens.
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Rev A mixture of flour and fluorescein will be placed in each of the test units and the closure cap and seal will be installed and torqued. The flour and fluorescein mixture will aid in the detection of any water that may leak into the test specimens. The detailed preparation procedures are as follows.
1.
Ensure that each test specimen is clean and dry.
2.
Determine if any galling found will affect the result of this test.
3.
Prepare three mixtures of % cup flour and % tsp fluorescein. Place one mixture into each test specimen.
NOTE: Caution should be used t o ensure that none of the mixture comes in contact with the test specimen outer surface or closure threads. 
5.
If needed, clean the external surface of the test specimens.
B-1 The optional water immersion test consists of placing the test specimens in a pool of water to a depth of 8.1 feet for two periods of at least 5 minutes each. After the test, the closure caps will be removed and the inside of each test specimen will be examined for water. In addition, the threads and seals will be inspected for galling. The detailed procedure follows.
NOTE: The water temperature of the immersion pool and the test facility air temperature will be verified prior t o the start of this test. If additional steps need t o be taken during testing t o ensure that a vacuum is not created within the Inner container, these steps will be documented within this test plan, and concurrence will be provided by the WMNW test engineer, BWHC project engineer (or designee), and the BWHC QC representative.
1.
Place the three test specimens in an appropriate holder and lower the specimens into the pool of water to a depth of 8.1 feet (+0.5, -0 ft) (use 8 feet, 8 inches 
6.
If no water is found and additional testing will be performed, proceed to Section B.2 to continue with optional tests, or to Appendix C for additional water immersion testing using a different torque value.
If additional testing will not be performed, clean the test specimens to remove the flour and fluorescein mixture, and notify the BWHC project engineer for disposition of the test specimens.
7.
B.2 WATER SPRAY TESTS
If water spray tests are desired, proceed with the following steps.
Preparation of Test Specimens
A mixture of flour and fluorescein will be placed in each of the test units and the closure cap and seal will be installed and torqued. The flour and fluorescein mixture will aid in the detection of any water that may leak into the test specimens. The detailed preparation procedures follow.
1.
2.
Determine if any galling found prior to conducting this test will affect the result of this test. 
3.
NOTE: Caution should be used t o ensure that none of the mixture comes in contact with the test specimen outer surface or closure threads. The water spray test consists of spraying water with a head of 4 feet on the seal area of the container for two periods of at least 2 minutes each. After the test, the closure caps will be removed and the inside of each test specimen will be examined for water. In addition, the threads and seals will be inspected for galling. The detailed procedure follows.
Place the three test specimens in an appropriate holder. Rig a container filled with water and equipped with a spigot in a position approximately 4 feet higher that the elevation of the top of the test specimens. Attach a 3/8-inch diameter tygon tube to the container spigot. Allow the water to gravity feed down the tube and spray the seal areas of the test specimens for a period of 2 minutes. The water container height is measured from the bottom of the water container to the upper most surface of the test specimens. At the end of the first period, refill the water container and repeat the spray test for another period of at least 2 minutes. Record the following: After the test is completed, towel dry the test specimens to remove any visible moisture on the external'surfaces. Pay particular attention to the seal area to ensure all moisture is removed.
Remove the closure cap from each test specimen. Record the breakaway torque value below for each test specimen as appropriate.
I TEST SPECIMEN NUMBER I BREAKAWAY TORQUE VALUE I
c-PP10 
6.
If no water is found and additional testing will be performed, proceed t o Section B.3 for additional optional tests.
If additional testing will not be performed, clean the test specimens t o remove the flour and fluorescein mixture, and notify the BWHC project engineer for disposition of the test specimens.
7.
B.3 SCRUB TEST USING WATER SATURATED RAGS B.3.1 Preparation of Test Specimens
1.
Ensure that each test specimen is clean and dry, 2. Determine if any galling found prior to conducting this test will affect the result of this test. 
3.
NOTE: Caution should be used t o ensure that none of the mixture comes in contact with the test specimen outer surface or closure threads. This test consists of subjecting each test specimen to a vigorous scrubbing using water saturated rags for a period of at least 5 minutes. After the test, the closure caps will be removed and the inside of each test specimen will be examined for water. The detailed procedure is as follows.
1.
Place a test specimen in an appropriate holder. Saturate several rags with water and vigorously scrub the test specimen seal area for at least 5 minutes. 
5.
6.
If no water is found and additional testing will be performed, proceed t o Section 8.4.
.
B.4 SCRUB TEST USING WATER DAMPENED RAGS
B.4.1 Preparation of Test Specimens
1.
2.
3.
NOTE: Caution should be used t o ensure that none of the mixture comes in contact with the test sDecimen outer surface or closure threads.
4.
Install This test consists of subjecting each test specimen to a vigorous scrubbing using water dampened rags for a period of at least 5 minutes. After the test, the closure caps will be removed and the inside of each test specimen will be examined for water. The detailed procedure is as follows.
1.
Place a test specimen in an appropriate holder. 
6.
If no water is found and additional testing will be performed, proceed t o Appendix C.
If additional testing will not be performed, clean the test specimens t o remove the flour and fluorescein mixture, and notify the BWHC project engineer for disposition of the test wecimens.
7.
B-13 If additional water immersion tests are desired by use of a torque value other than that idetified in Appendix 6, Section 6.1 of this procedure, proceed with the steps that follow.
C.l .I Preparation of Test Specimens
A mixture of flour and fluorescein will be placed in each of the test units and the closure cap and seal will be installed and torqued. The flour and fluorescein mixture will aid in the detection of any water that may leak into the test specimens. The detailed preparation procedures are as follows.
2.
3.
Determine if any gualling found from previous tests will affect the result of this test. The water immersion test consists of placing the test specimens in a pool of water to a depth of 8.1 feet for two periods of at least 5 minutes each. After the test, the closure caps will be removed and the inside of each test specimen will be examined for water. In addition, the threads and seals will be inspected for galling. The detailed procedure follows.
c-PPI 1 c-PPI 2
1.
Place the three test specimens in an appropriate holder and lower the specimens into the pool of water to a depth of 8.1 feet (+0.5, -0 ft) (use 8 feet, 8 inches).
The immersion depth is measured from the top of the water to the upper most surface of the test specimens. Hold the test specimens at the prescribed depth for at least 5 minutes. Remove the test specimens and repeat the immersion test for another period of at least 5 minutes. Record the following:
c-2 
6.
If gualling is found, determine if it will affect the results of any additional testing.
If no water is found and additional testing will be performed at a higher torque value, use additional test sheets provided in Appendic C as needed.
If additional testing will not be performed, clean the test specimens to remove the flour and fluoresceine mixture, and notify the BWHC project engineer for disposition of the test specimens.
7.
c -4
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